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Description 
Summary 



pharmaceutical compositions containing them. 
Background 

on di fl «»o P««"* an awBk "' n9 •"*?' L S PGE ioepto, 4. d»« Wo som Slypes wttch possess 
aJc aeMV o,o. In -ooon, ^'"^^S"*- « »*» a,S °* d 

"°\„. oo^oonp o, ,o,™,a 0, Possoss a -^^^S^^S^ 
hypertension, myocardiac ischemia etc. com pounds which bind weakly to receptor sub- 

The following application is mentioned tor an «™Pj^ £p 51284) the following compounds are disclosed as 
In the specification of Japanese Kokai No. b/-iuouo K . . 

an agent for anti-platelets aggregation. 

)0 ^e. 7-thiaprostaglandin derivatives of the formula (A). 




therein R 1A is hydrogen atom, lower a,y. or pharmaceu.ically acceptable cation. 
R2A is hydrogen atom or methyl, 



lb iiyutyy^" 

□3A ic P5 7 alkvl ° r cycloalkyl, 



volunlary ratio). 

, , fl n eS eKokaiNo 58- 1 48857,.he.ollowingcom P oundsaredisclo S edasanagentlorant,- 
ln the specification o1 Japanese Kokai No. sow 
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iS C3 " C8 alk >" « 5-6 membered alicyclic ring.,. 



lie ring or phenyl, 

group capable io form acetal 



-•^^P^gland^erlvauvesonhetormu^c,: " 




(Q 



OR 5C R fir 



IT 6 ' 6 '" G 8 c S " COOR8C ' "CONR9CR10C or . C H 2 OR'iC 

R 9 CandRioc ' bp )nrm u 9 or subsl ""ted or unsubstituted 



a 9roup capable to form acetal 



Disclosure of the Invention 

The present invention provides 
0 ) a 3.7-di.hiapros.anoic acid derivative of the formula (I): 
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^COR' 

(I) 



OH R ? 
(wherein Ri is hydroxy. C1-4 alkoxy or a group of the lormula: 
-NR 6 R 7 

wherein R* and R 7 , independently, are hydrogen atom or C1-4 a.kyl. 

R2 is hydrogen atom or hydroxy, 

R 3 is 

(i) C1-8 alkyl. C2-8 alkenyl or C2-8 alkynyl. 
hydrogen atom; 

a „o°'™xic sal. me.eol o, a cycKM.In clathtale theraot. 

^E££2% "£XEZ£-~ ■»*— Rl vinvl p,ope ""' peMe " y '' 

"TttSaTJi^CZ-^fb, R> and i„ R3 means c y c,=p W .. c»cbpan„l. c»- 

clohexyl. cycloheptyl. 

In this specitication the symbol: 



indicates a doub.e or single bond, unless otherwise specified, the tapered line: 

N 

indicates that the substituen, attached thereto is in Iron, o. the sheet, the symbol: 
indicates that the substituent attached thereto is behind the sheet, the symbol: 
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or 



indicates that the substituent attached thereto is a mixture of in front of *nri h *■ „ .u . 

or behind the sheet. ,r0nt of and behlnd <he sheet or may be in front of 

Unless otherwise specified, all isomers are included in the invention For *v am , ■ 
-nc.udes straight-chain and branched-chain. Double bond l^llS^S^irS^r^?- a ' ky '' 7 alk y ,ene and a'^ylene 
erated by the existence of asymmetric carbon( S ) e.g. in branched a kW are ncfu d L T ,S °™' S ^ 

Among the compounds of the present invention preferred co fioura fon 
a-contiguration i.e. natural configuration. contiguration of compounds wherein RP is hydroxy in 

The configuration of 8th position of the compounds of the present invent;™ 
the art. these 8a-compounds are an equilibrium state with 8B coSooZZT ^ aS <*■ bul as * known in 

of the formula (I) mean mixture of Bo-compound and isomeric 8 P compoL C ° mP ° Und) There, ° re ,he compounds 

Among the compounds of the present invention of the formula (I) prefer/art ™ m 
examples, the following compounds and corresponding esters and amides P ° UndS *'* com P° u " d s shown in 
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Table 5 
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Table 13 

(13) 
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SO 
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am, ne. cyclone , EP 0 855 3 89 A2 

-^0- 9lucami , eetc ) -noe, h ano (ami n e , d ietna no, ami , e 

C ^'odextrin cla.hra.ee 



Pf — s for the Preparatjon USef "' - , ne use , or pnaf . 

(1Mmon 9 the compounds of thD( 

< Compounds o, f ormu , a ((a) . 




herein an symbols are thP 




5 \^CO0R ,c 



(wherein Rio is Cl 

With an en ?yme . * ^ ,he ™er symbols are , ne ^ 

{ ) ' COmpounc| s o' formula (lc): 




(/C) 

(wherein all symbols are th« 
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O 




(wherein all symbols are the same meaning as hereinbelore defined.) 
with a compound of formula (III): 

HNR 6 R 7 (III) 

(wherein all symbols are the same meaning as hereinbefore defined.). 

Amidation is known reaction, tor example, in an inert organic solvent (tetrahydrofuran (THF), methylene chlo- 
ride, benzene, acetone, acetonitrile or a mixlure thereof etc.), in the presence or absence of tertiary amine (dimeth- 
ylaminopyridine, pyridine, triethylamine etc.). using a condensing agent (1-ethyl-3-[3-(dimethylamino)propyl]car- 
bodiimide (EDC), 1 ,3-dicyclohexylcarbodiimide (DCC) etc.). at 0-50 °C. 

(3) Among the compounds of the formula (I), compounds of the lormula (lb): 




(wherein all symbols are the same meaning as hereinbefore defined.) 
may be prepared by hydrolyzing a compound of formula (II): 




(wherein R 2a is hydrogen atom or hydroxy protected by a protecting group which is eliminated under an acidic 
condition, R 20 is a protecting group which is eliminated under an acidic condition, R 33 is (I) C1 -8 alkyl, C2-8 alkenyl 
or C2-8 alkynyl, (ii) phenyl or C3-7 cycloalkyl, (iii) CI -8 alkyl, C2-8 alkenyl or C2-8 alkynyl which are substituted 
by phenyl or C3-7 cycloalkyl (with the proviso that when R 23 is hydrogen, alkyl, alkenyl and alkynyl groups in (I) 
or (iii) may be substituted by hydroxy protected by a protecting group which is eliminated under an acidic condition); 
the symbol: 

is a double or single bond) 
in an acidic condition. 

A protecting group which is eliminated under an acidic condition means, for example, t-butyldimethylsilyl, triphe- 
nylsilyl, triphenylmelhyl, tetrahydropyranyl, 1-ethoxyelhyl, methoxymethyl. trimethylsilyl , etc. 

Hydrolysis under an acidic condition is known, for example, in a water-miscible organic solvent (THF, methanol, 
ethanol, dimethoxyethane, acetonitrile or a mixture thereof etc.),using inorganic acid (hydrochloric acid, phosphoric 
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s:s^:rsxr ride " pyridine compiex e,a) ° r ° r9anic acid (ace,ic acid ' <°— p-- «*. 

The compound of ,he formula (II) may be prepared by the fo.lowing reaction scheme (A) in the next sheet 
Symbols in reaction scheme are the same meaning as hereinbefore defined. 



Scheme (A) 



6 



fro — 



SJ urn 



V j > w ^»v n ^r 3b 

,5„?o J,2„ fill 



™l!?h T?r n specficaHon products may be purified by conventional manner. For example, it may be 
earned out by d.s..l.a.,on under atmospheric or reduced pressure, high performance liquid chromatography, th^ayer 
chromatography or column chromatography using silica gel or magnesium silicate, washing or recrystallization Pun 
ficatton may be carried out after each reaction, or alter a series of reactions. Organization. Pun 

so Starting Materials and Reagents 

Starting materials and reagents are known per se or may be prepared by known methods. 

Properties of the Compound of the Invention 

ss 

PGE T 2 h rec C e7o P r OUndS °' ^ °' ^ M * ® ^ 3Ct ° n EP4 recep,0r which is a °< 

In a standard laboratory test, the activities of the compounds of the present invention were confirmed by binding 
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■ o.me prostanoid .ecepto f subtype- 
assay using expression cell 

.mi ol the prostanoid recep chem . 
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The, °"°*>ng re , erence 
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u ,k HowPioDino or eluting solvents and the ratios ol the solvents used are by 

Relerence Example 1 

2,2-dibutyl-2-stanane-1.3-dithiane 



• „, .ooanedrihio. (3 0 g) and dibuty. stanane oxide(6.9 g) in benzene was re.luxed. The reaction 
TLC : Rl 0.68 (hexane:EtOAc=9:1). 
Relerence Example 2 

6-Mercapto-3-thiahexanoic acid methyl ester 

added » ». -»*» "^^^^S. Ldue ». P-ed by column c,o™»g..pKy » •«« 
TLC . Rt 0.60 (hexane:EtOAc=4:1). 

Relerence Example 3 

7 . (4 R^uty.dimethy.silyl 0 xycyclo P en,enon-2-yl)-3.7-dHhiaheptanoic acid methyl ester 



4 R.«thy,si,y.oxy- 2 -c^ 
hydro P eroxide(31%.5ml)anda1.^ 
was stirred lor 1 .5 hrs at the same ^ 

mbclurearKJlhe mWure was extracted The«g^n ^ ^ jn ch|ofoform (10 ml) 

in ch.oro.orm (35 ml). A * The mfx ure was stirred overnight at room temperature. The reac .on 

actrvealuminaO^werea f w ^ 

fere^rthft"-^ 
TLC : Rf 0.39 (hexane:EtOAc=4:1). 
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11a ' 15a - biS<, - b ^ ,dime,h Ws/.yloxy ) .9-oxc-3,7-di l hiapros,.,3. 
O 




OTBS 



silyloxycyclopen.enon-2.yl)-3 * 31 ' he Same 'emperature A solu inn ,t PP t0 the SOlulion 

hydrous THF (4 mn w«t h °" hlahe P la n°<c acid methyl ester (220 mo- A J SOlu,lon °' 7 -(4R-l-butyldimethvl- 



Example 1 

11 a. 15a-dihydrox y -9.oxo-3,7-di,h,aprost-1 3E-, 



enoic acid methyl ester 




TLC: R| 0.55 (CHCI3:CH30H =19-|) 
Example 2 

HaJSa-dihydroxy-S-oxo-ar-dithiaprosMSE-enoicacid 
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Phosphate buffer (10 ml; pH 7.4) was added to a solution of 11a.15a-dihydroxy-9-oxo-3,7-dithiaprost-13E-enoic 
acid methyl ester (4B mg; prepared in Example 1 ) in ethanol (1 ml). Pig liver esterase was added to the reaction mixture 
The mixture was st.rred tor 2 hrs at room temperature. A saturated aq. solution of ammonium sulfate was added to the 
mrxture. The mixture was extracted by ethyl acetate. The organic layer was dried, evaporated. The residue was puritied 
by column chromatography on silica gel (ethyl acetate) to give the title compound (39 mg; an equilibrium mixture with 
8-epi isomer) having the following physical data. 

TLC :Rf 0.10 (EtOAc); 

NMR : 8 5.79 (1H, dd), 5.64 (1 H, dd), 4.3-4.1 (2H, m). 3.7 (1H. bs). 3.23 (2H. s). 3.0-2.4 (8H m) 2 0-1 8 (2H ml 
1.7-1.5 (2H,m), 1.4-1.2 (6H, m), 1.0-0.8 (3H, m). 

Example 2(a)-2(u) 

Compounds having the following physical data were given by the same manner in Reference Example 4. Example 
1 and 2. These compounds are equibulium mixtures with 8-epi isomers. 

Example 2(a) 

11a,15a-dihydroxy-9-oxo-17p,20-dimethyl-3,7-dithiaprost-13E-enoic acid 




TLC : Rf 0.50. 0.44 (CHCI3:CH30H=9:1, 1% acetic acid); 

NMR : 5 5 75(2H. m), 5.06(3H, br), 4.53-4.05(21-1, m). 3.42-2.18(8H. m). 3.23(2H. s) 1 88(2H m) 1 58(2H 
1.42-1.03(7H, m). 0.91(6H, rn) D ' 

Example 2(b) 

11a,15a-dihydroxy-9-oxo-17cx,20-dimethyl-3.7-dithiaprost-13E-enoicacid 




TLC : Rf 0.38, 0.22 (EtOAc.AcOH= 100:1 ); 
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Example 2(c) 

1 1 a, 1 6p-dihydroxy-9-oxo-1 6a-methyl-3,7-di1hiapros1- 1 3E-enoic acid 




TLC 1 Rf 0 30, 0.23 (EtOAc.hexane:AcOH=6:2:1); 

NMR 5 5 9-5 7(1 H, m), 5.7-5.5 (1 H, m). 4.5 and 4.1 (1 H, each m), 4.1-3.7 (3H, br), 3.55-3.45 and 3.2-2.2 (10H, 
each m), 3.24 (2H, a), 2.0-1.8 (2H, m), 1.6-1:1 (6H. m), 1.23 (3H. s). 0.93 (3H, t). 



Example 2(d) 

11 a,15a-dihydroxy-9-oxo-3,7-dithiaprostanoic acid 




TLC : Rf 0.30 (EtOAc:AcOH=100:1); 

NMR: 8 5.25 (3H, br), 4.32 and 4.1 5(1 H, each m), 3.72 (1H. m), 3.23 (2H, s). 3.38-2.38 (7H, m), 2.24 <1H, m), 
2.08-1.12 (14H, m), 0.90 (3H, t). 

Example 2(e) 

11a.15a-dihydroxy-9-oxo-3,7-dithiaprost-13E,17Z-dienoic acid 




TLC Rf 0.52, 0.41 (EtOAc:AcOH=20:1); 

NMR : 5 5.9-5.5 (3H, m), 5.5-5.2 (1H, m), 4.6-4.2 (5H, br), 3.24 (2H, s), 3.45-3.40 and 3.1-2.2 (8H, each m). 2.2-2.0 
(2H, m), 2.0-1 .8 (2H, m), 0.97 (3H, t). 

Example 2(f) 

11a,15a-dihydroxy-9-oxo-16-phenyl-17,18,19,20-letranor-3,7-dithiaprosl-13E-enoic acid 
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Example 2(g) 

11 a.15a-dihyd,oxy-9-oxo-17-phenyl-lB.l9.20-t,inor-3.7-dithiaprost-l3E-enoicacid 




and 3.05-2.20 (10H, each m), 2.0-1.8 (4H, m). 
Example 2(h) 

1 1 a.15a-dihyd,oxy-9-oxo- 1 5-cyclohexyl-3.7-dithia-16.17.18,l9.20- P entanorprost-13E-enoicacid 




.COOH 



3.23 (2H. s). 1.9B-1.56 (7H. m). 1.54-0.85 (6H. m). 
Example 2(i) 

1l a.15a-dihydrox y -9-oxo-15-cyc.opentyl-3,7-dithia-16,17,18.19,20-pentanorpros1-13E-enoicacid 




Copied from 09026099 on 07720/200' 



EP 0 855 389 A2 

TLC : Rf 0.27 (CHCI3/MeOH, 4/1); 

NMR : 6 5.86-5.48 (2H, m). 4.70-3.20 (6H. m). 3.15 (2H, s), 3.08-1.00 (18H. m). 
Example 2(j) 

11a,15a-dihydroxy-9-cxo-16-cyclohe X yl-3.7-dithia-17.18,19.20-.etranorpros.-13E-enoicacid 
0 

S .COOH 




TLC Rf : 0.22 (AcOEl/AcOH, 50/1 )• 

NMR : 5 5.90-5.52 (2H. m), 5.04-4.40 (3H. br). 4.40-3.92 (3H, m). 3.22 (2H. s), 3.12-2.24 (7H. m), 2.24-0.70 (15H. 
Example 2(k) 

1 1 a, 1 5a-dihydroxy-9-oxo-1 5p-methyl-3.7-di1hiaprost-1 SE-enoic acid 




TLC : Rf 0.27 (AcOEt/AcOH, 50/1)' 
Example 2(1) 

11a.15 a -dih y drox y -9-oxo-17-ethyl-3,7-dithia-20-norprost-13E-enoicacid 



.COOH 




TLC : Rf 0.49, 0.38 (EtOAc/AcOH, 201)- 



Example 2(m) 

1 1 a, 1 5a-dihydroxy-9-oxo-3,7-dithia-20-norprost-1 3E-enoic acid 
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TLC : Rf 0.47, 0.37 (EtOAc/AcOH. 20:1); 

NMR: 8 5.85-5.60 (2H. m), 5.6-5.2 (3H, br), 4.5-4.4 and 4.25-4.05 (2H. m). 3.23 (2H, s), 3.45-3.40 and 3 1-22 (8H 
m), 2.0-1.8 (2H, m), 1.7-1 .2 (6H. m), 0.92 (3H, t, J=7H2). 

Example 2(n) 

11a,15a-dihydroxy-9-oxo-3,7-dithia-20-homoprost-13E-enoic acid 




TLC : Rf 0.58, 0.46 (EtOAc/AcOH, 10/1); 

NMR: 5 5.71 (2H, m), 5.38 (3H, br), 4.45 and 4.1 7 (2H, each m), 3.42 and 3.03 (1 H, each d J=6 6 and 11 Hz) 3 23 
(2H, s), 2.98-2.20 (7H, m). 1.88 (2H, m). 1.54 (2H. m). 1.48-1.15 (8H, m), 0.89 (3H, t, J=6'.4Hz). 

Example 2(o) 

11a,15a-dihydroxy-9-oxo-16p-me1hyl-3,7-di1hlaprost-l3E-enoic acid 




TLC : Rf 0.53, 0.42 (EtOAc/AcOH, 20:1); 

NMR : 6 5.85-5.60 (2H, m). 4.5-4.4 and 4.2-4.0 (2H. m), 4.6-3.8 (3H. br), 3.22 (2H, s), 3.45-3.40 and 3 1-22 (8H 
m), 2.0-1.8 (2H, m), 1.7-1.1 (7H, m), 1.0-0.8 (6H, m). ' 

Example 2(p) 

11a,15a-dihydroxy-9-oxo-3,7-dithiaprost-13E,19-dienoic acid 
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TLC : Rf 0.62, 0.56 (EtOAc/AcOH. 20/1); 

NMR: 5 5.88-5.48 (6H, m), 5.00 (2H, m), 4.42 and 4.15 (2H, each m), 3.40 and 3.02 (1H, each d, J=6.6 and 
J=11Hz), 3.22 (2H, s), 3.06-2.28 (7H, m), 2.08 (2H, m), 1.86 (2H, m), 1.52 (4H, m). 

Example 2(q) 

11a,15a-dihydroxy-9-oxo-19,20-methano-3,7-dithiapros1-13E-enoic acid 




TLC : Rf 0.37, 0.19 (EtOAc/AcOH, 20/1); 

NMP : 5 5.74 (5H, m), 4.44 and 4.15 (2H, each m), 3.41 and 3.02 (1H, each d, J=6.8Hz and J= 11 Hz), 3.23 (2H, 
s), 2.98-2.19 (7H, m), 1.86 (2H, m), 1.73-1.10 (6H, m), 0.63 (1H, m), 0.40 (2H, m), 0.00 (2H. m). 

Example 2(r) 

11 a, 1 5a-dihydroxy-9-oxo-1 8-methyl-3.7-di1hia-20-norprost-1 3E-enoic acid 




TLC : Rf 0.50, 0.27 (EtOAc/AcOH, 20/1); 

NMR: 5 5.68 (5H, m). 4.44 and 4.15 (2H, each m), 3.42 and 3.03 (1H, each d, J=6.6Hz and J= 11Hz), 3.23 (2H, 
s), 2.98-2.20 (7H, m), 1.88 (2H, m), 1.57 (3H, m), 1.23 (2H, m), 0.90 (6H, d, J=6.6Hz). 

Example 2(s) 

11a,15a-dihydroxy-9-oxo-16a-methyl-3,7-dithiaprost-13E-enoic acid 
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TLC : Rl 0.49, 0.39 (EtOAc/AcOH, 20:1)- 
Example 2(t) 



1 1 a. 1 5a-dihydroxy-9-oxo-1 6-cyclopentyl-3.7-dithia-1 7. 18. 1 9.20-tetranorprosM 3E-enoic acid 




TLC : Rf 0.53, 0.37 (EtOAc/AcOH, 20/1); 

NMR : 5 5.76 (5H, m), 4.44 and 4.18 (2H, each m), 3.42 and 3.03 (1H, each d, J=6.8Hz and J=11Hz) 3 23 <2H 
s), 2.96-2.20 (7H, m). 2.01-1.38 (11H, m), 1.13 (2H. m). ( ' 

Example 2(u) 

11a,15a-dihydroxy-9-oxo-16a-methyl-16-phenyl-3,7-dithia-20-norprost-l3E-enoic acid 




TLC : RI 0.42, 0.32 (ElOAc/Hex/AcOH, 15:5:1); 

NMR: 5 7.4-7.2 (m.5H), 5.71 (dd, J=15, 6Hz. 1H), 5.64 (dd, J=15, 8Hz. 1H), 4.35 (t, J=6Hz 1H) 4 35 (t J-6H7 
1 H), 3.95 (q , J = 8Hz, 1 H), 3.22 (s, 2H), 3.35-3.3 and 3.0-2.3 (m, 9H), 3.2-2.5 (br), 2.0-1 .8 (m 2H)!'l 38 £ ttnl 

Formulation Example 

The following components were admixed in conventional method and dried. Microcrystalline cellulose was added 

h t 8 H mlJ ! k, 6 ,°h " '° ,al W6i9ht 10 9 - reSU " in9 miX,U ' e Was mixed sufficien "y «o «»ke it homogeneous 
and then tabletted in conventional manner to give 100 tablets each containing 30 M g ot the active ingredient 

. a solution of 11 a.15a-dihydroxy-9-oxo-3,7-dithiaprost-13E-enoic acid (3 mg) in ethanol 10 ml 
magnesium stearate 100 mg 
silicon dioxide 20 mg 
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. laic 10 mg 

. carboxymethylcellulose calcium 200 mg 
. micro-crystalline cellulose 5.0 g 



Claims 

1 . A 3.7-dithiaprostanoic acid derivative ol the tormula (I): 




(wherein R 1 is hydroxy, C1-4 alkoxy or a group of the formula: 
-NR 6 R 7 



wherein R 6 and R 7 , independently, are hydrogen atom or C1-4 alkyl, 
R2 js hydrogen atom or hydroxy. 
R3 is 

(i) C 1 -8 alkyl, C2-8 alkenyl or C2-8 alkynyl, 

(ii) phenyl or C3-7 cycloalkyl, 

(iii) C1-8 alkyl, C2-8 alkenyl or C2-8 alkynyl substituted by phenyl or C3-7 cycloalkyl, 

with the proviso that, alkyl. alkenyl. alkynyl in (i) or (iii) may be substituted by one hydroxy group, when R* is 
hydrogen atom; 

the symbol ~ is a double or single bond, 

the formula including the 8-epi equilibrium compound thereol); 

a non-toxic salt thereof or a cyclodextrin clathrate thereof. 

2. A compound according to claim 1, wherein R3 is C 1-8 alkyl, C2-8 alkenyl or C2-8 alkynyl. 

3. A compound according to claim 1 , wherein R 3 is phenyl or C3-7-cycloalkyl. 

4. A compound according to claim 1 . wherein PP is C 1 -8 alkyl, C2-8 alkenyl or C2-8 alkynyl substituted by phenyl. 

5. A compound according to claim 1, wherein R3 is C1 -8 alkyl, C2-8 alkenyl or C2-8 alkynyl substituted by C3- 
cycloalkyl. 

6. A compound according to claim 2, which is 

11 a, 1 5a-dihydroxy-9-oxo-3,7-dithiaprost-1 3E-enoic acid, 
11o.,15tt-dihydroxy-9-oxo-17P,20-dimethyl-3,7-dithiaprost-13E-enoic acid. 
11a!l5a-dihydroxy-9-oxo-17«.20-dimethyl-3,7-dithiaprost-13E-enoicacid, 
1 1 a, 1 6p-dihydroxy-9-oxo-1 6a-methyl-3,7-dithiaprost-1 3E-enoic acid, 
11 a,l5a-dihydroxy-9-oxo-3.7-dithiaprostanoic acid, 
11a,15a-dihydroxy-9-oxo-3,7-dithiaprost-13E.17Z-dienoic acid 
11a,15a-dihydroxy-9-oxo-15|l-me1hyl-3,7-dithiaprost-13E-enoicacid, 
1 1 a, 1 5a-dihydroxy-9-oxo-17-ethyl-3.7-dithia-20-norprost-1 3E-enoic acid, 
11a,15a-dihydroxy-9-oxo-3,7-dithia-20-norprosl-13E-enoicacid, 
1 1 a, 1 5a-dihydroxy-9-oxo-3,7-dithia-20-homoprost-1 3E-enoic acid, 
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11a 15a.dihydroxy-9-oxo-16P-methyl-3,7<lilhiapro S t-l3P P • 

1 1 a. 1 5a-d,hydroxy-9-oxo-3,7-dithiapros -1 3F To h! n °' C aCid ' 

11aJ5a-dih y d,oxy-9.oxc- 18 - m e,hy^ dI S 

"'■ 1 ^<oxy.9^ 

7 A rnmn h E 6nOIC acid or ™thyl ester thereof 

A compound according to claim 3. which is 

8. A compound according to claim 4, which is 

11o,1Sa-dihydroxy-9-oxo-l6-phenyl-i7 IB 1Q so . . 

norprost-1 3E-eno,c acid or methyl ester there- 

9. A compound according to claim 5. which is 

11a,15a-dihydroxy-9-oxo-16-cvclohexv/n7^i.k- 

1 1 a, 1 5a-d«hydroxy-9-oxo-1 6-cycloDentvl q 7 ^ P '° st " 1 3 E-enoic acid or 
or methyl ester thereot. °* ^ ,y, " 3 ' 7 - d,,h,a - 17 ' 18 ' 19 -20-te,ranorpros,.l3E-enac acid 
10. A process for the preparation of a compound of the formu.a (, a , 



COOH 

(la) 




(wherein all symbols are the same meanina as d P fin 0 H • , ■ 
wh,ch comprises hydrolysis o, a ^ZZ^Z^ " 




(lb) 



^ — othersymhols are the same meaning 



as defined hereinbefore) 



11. A process for the preparation of a 



compound of the formula (I 
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(la) 



with a compound ol the formula (III). 

HNR 6 R ? 

, 2 . A p.oces. ,o, me ^» - - « "» 





COOR 10 



condition); 
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the symbol: 



is a double or single bond); 
in an acidic condition. 



13. A pharmaceutical composition which comprises, as active ingredient, a compound of the formula (I) depicted in 
claim 1 or cyclodextrin clathrate thereof or non-toxic salt (hereof, with a pharmaceutical carrier or coating. 

14. A compound of the formula (I) depicted in claim 11 or cyclodextrin clathrate thereof or non-toxic salt thereof with 
a pharmaceutical carrier or coating for use in a method lor the prevention and/or treatment of immunologic diseases 
(autoimmune diseases, immunological deficiency disease, organ transplantation), asthma, abnormal bone forma- 
tion, neuronal cell death, liver damage, nephritis, hypertension or myocardiac ischemia. 
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